INTRODUCTION {#sec1-1}
============

The only modifiable risk factor in glaucoma management is reduction of intraocular pressure (IOP),[@ref1] and this has been shown,[@ref2]--[@ref4] to be effective in preventing or slowing the deterioration of visual function. This can be achieved medically, with the use of laser treatment or surgically.

Surgery has been recommended as the primary treatment for glaucoma in Africa,[@ref5]--[@ref7] mainly because of the challenges of continuous medical treatment, such as affordability, availability, and compliance. Despite this recommendation, rates of glaucoma surgery remain low[@ref8] in Nigeria. One of the contributing factors is the low rate of acceptance of glaucoma surgery among eligible patients. Quigley *et al*.,[@ref9] found an acceptance rate of 46% in Tanzania, while Omoti *et al*.,[@ref10] found an acceptance rate of 32.5% in Benin City, Nigeria, a south-eastern part of the country.

Among other factors, patients may be reluctant to accept glaucoma surgery because there is no visual improvement postoperatively. An understanding of the possible factors associated with refusal of glaucoma surgery from the perspective of the patient, might enable providers to work towards reducing these barriers and ultimately lead to better uptake. Furthermore, studies on factors affecting the acceptance of glaucoma surgery are sparse in the literature. Therefore, this study was conducted to determine the prevalence of patient refusal of glaucoma surgery and the associated factors in Lagos, Nigeria.

MATERIALS AND METHODS {#sec1-2}
=====================

Study area and sites {#sec2-1}
--------------------

Lagos State is the economic and commercial centre of Nigeria, with all the ethnic and geopolitical groups in Nigeria represented in this state.[@ref11] There are two tertiary (government owned) institutions and 24 secondary level (government owned) hospitals;[@ref12] but only nine of the secondary hospitals had functioning eye units at the time of the study. There are about 50 private eye clinics, most of which are single ophthalmologist practices. The institutions invited for participation in this study were the nine secondary centres, the two tertiary centres, and one large private hospital. Two secondary centers did not participate. Private single ophthalmologist practices were not included in this study. Government hospitals were chosen as primary sites of study based on the assumption that the government is the largest provider of health (including eye care) to the majority of the population,[@ref13] and that the institutions are fairly well distributed across the state.[@ref14]

Data collection {#sec2-2}
---------------

Information was collected over a four week period (July 2010) with a specially designed and pre-tested questionnaire. The questionnaire was pretested on two of study sites. The questionnaire was administered by trained research assistants (RA) stationed at the participating institutions on all newly diagnosed glaucoma patients who underwent a face-to face interview. Ophthalmologists, resident doctors, and medical officers in all the study sites had been informed to direct all newly diagnosed glaucoma patients to the designated RA throughout the study period. The designated RA also issued reminders to attending ophthalmologists and resident doctors on each clinic day to ensure all newly diagnosed glaucoma patients were recruited. The criteria for patient selection were a diagnosis of glaucoma by the attending doctor. Data collected included socio-demographic characteristics, the presenting complaint, information on prior awareness of glaucoma, and acceptance of surgery. Basic examination findings were retrieved from the patient charts.

Data management {#sec2-3}
---------------

Data were entered and analyzed with Statistical Package for Social Sciences (SPSS) version 17 (SPSS, Chicago, IL, USA), and Stata /IC 11.0 (StataCorp, LP, College Station, Texas, USA). Frequency tables were generated for variables and tests of statistical significance between variables were performed with the Chi square and Fisher\'s exact test (when variables counts were less than 5). A *p* value of less than 0.05 was statistically significant.

Ethical clearance and approvals {#sec2-4}
-------------------------------

Ethical clearance was obtained from the ethics committee of the London School of Hygiene and Tropical Medicine, London, United Kingdom, and Lagos State University Teaching Hospital (LASUTH), Lagos State, Nigeria. Approvals were also obtained from the Lagos State Health Service Commission, and from each participating hospital. Written informed consent was obtained from all patients in this study.

RESULTS {#sec1-3}
=======

A total of 208 newly diagnosed glaucoma cases were recruited during the study period. There were 118 (56.7%) males. The mean age was 54.2 ± 16.4 years. The youngest patient was 17 years and the oldest was 87 years. The most common age group was 41--60 years. There were 109 (79.0%) patients older than 40 years. Other sociodemographic characteristics are presented in [Table 1](#T1){ref-type="table"}.

###### 

Socio-demographic characteristics of new glaucoma patients
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Presentation {#sec2-5}
------------

The majority of patients (107 (77.5%) patients) presented with poor vision in one or both eyes. Other ocular complains included itching, ache, redness, inability to read small letters, and heaviness of the eyes. There were 135 (64.9%) patients who presented within one year of noticing symptoms, 32 (15.4%) within 2--3 years, 19 (9.1%) within 4--5 years, and 22 (10.6%) after 5 years of onset of symptoms. Eighty-five (40.9%) patients had visited at least one other eye centre prior to presenting again to the study site, while 20 (9.6%) had visited two or more eye hospitals. Thirty-one (14.9%) patients admitted to using some form of traditional eye medications/remedies (TEM) due to ocular symptom(s), and types of TEM used included local herbs, coconut water, urine, holy water, and couching.

Fifty-five (26.4%) patients gave a history of glaucoma in at least one family member and 43 (78.2%) of these patients were first degree relatives. Ninety-four (45.2%) patients had not heard of the glaucoma prior to this study. Among those who knew about glaucoma (114 patients), sources of information included, hospitals for 57 (50.0%) patients, friends, and relatives for 45 (39.5%) patients, radio, and television for 9 (7.9%) patients, and other sources for 3 (2.6%) patients.

Presenting visual acuity (VA) is presented in [Table 2](#T2){ref-type="table"}. Only 200 (96.2%) patients had complete documentation of their visual acuity. Thirty-one (15.5%) patients were blind (VA in the better eye less than 3/60) at presentation and 84 (42.0%) had monocular blindness.

###### 

Presenting visual acuity (VA)
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Seventy patients (33.7%) were already aware of their glaucoma diagnosis, but they presented as new glaucoma cases to the study site during the study period. There was no statistically significant difference between those aware of their diagnosis and those unaware in terms of age, gender, marital status, type of institution, and VA in the better eye (*p* \> 0.05, all cases). Those that were aware of their diagnosis were more likely to have attained secondary level education and higher (OR 3.8, 95% CI; 1.8--8.5), and visited at least one hospital prior to the study (OR 3.6, 95% CI; 1.9--7.0).

Eight-five (40.9%) patients believed that glaucoma cannot cause vision loss, while 86 (41.4%) patients believed visual loss from glaucoma can be regained with treatment. Eighty-four (40.4%) patients were aware of the familial nature of glaucoma.

Glaucoma surgery acceptance / refusal {#sec2-6}
-------------------------------------

The proportion of patients willing to accept surgery is shown in [Figure 1](#F1){ref-type="fig"}.

![Glaucoma surgery acceptance among patients (*n* = 208)](MEAJO-20-168-g003){#F1}

Sixty-five patients refused surgery. Reasons for refusal of surgery included fear of surgery (31 (47.7%) patients), fear of going blind (19 (29.2%), high cost of surgery (8 (12.3%), no improvement in vision (6 (9.2%) patients), and religious belief (1 (1.5%) patients). The association between patient characteristics and acceptance of surgery is presented in [Table 3](#T3){ref-type="table"}.

###### 

Association between patient characteristics and acceptance of glaucoma surgery
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Using univariate analysis, factors significantly associated with acceptance of surgery were marital status, history of traditional medication use, perception of glaucoma causing blindness, type of institution, and visual acuity in the better eye. The odds ratio of surgery refusal were marital status - not married versus married (2.0; 95% CI: 1.02--3.94); use of traditional medication - users versus non users (2.4; 95% CI, 1.1--5.2); perception of glaucoma causing blindness - no versus yes (3.7; 95% CI, 1.3--10.5); type of institution - government versus private (5.7; 95% CI, 1.3--25.1); and visual acuity in the better eye - normal vision versus visual impairment (2.3; 95% CI, 1.1--4.9).

Only perception of glaucoma causing blindness and history of use of traditional eye medications were significantly associated after adjusting for other variables.

DISCUSSION {#sec1-4}
==========

Glaucoma is a chronic and blinding eye disease for which early detection and effective treatment are potential strategies for controlling the progressive nature of this disease. Once a diagnosis of glaucoma has been made, the treatment is to lower the intraocular pressure to such a level sufficient enough to prevent further damage to the optic nerve head. This can be achieved by using medical treatment, laser surgery or incisional surgery. Medical treatment of glaucoma is challenging, and fraught with a lot of factors affecting compliance, such as availability and affordability of genuine products, and so on. This is more so in resource poor settings such as Africa where the majority of the populace is poor. Hence, surgery has been advocated as the primary treatment for glaucoma patients in Africa.[@ref5][@ref7] However, there is some evidence to suggest that glaucoma surgical rates are low and may be declining in some African regions. This situation may be surgeon or patient related. Due to the challenges of postoperative management, some surgeons may be reluctant to offer surgical treatment modality for glaucoma. Patient related factors include refusal of surgery, even when offered.

This study found that over two thirds (68.8%) of the patients were willing to accept surgery as a treatment option. This is a relatively high proportion compared with 8.2% found by Adegbehingbe[@ref8] in Ile-Ife, Nigeria; 32.5% by Omoti *et al*.,[@ref10] in Benin city, Nigeria; 46.8% by Onyekwe *et al*.,[@ref15] in Onitsha, Nigeria, and 48% by Mafwiri *et al*.,[@ref16] in Tanzania. The high acceptance rate in this study might be related to the verbal consent method of assessing acceptance, and not whether the patient actually returned for surgery. This is because some patients might initially accept undergoing surgery, but later reconsider. However, the opposite may also occur, those that initially refused surgery, might also reconsider their decision later. Another factor is the method of interview, which was face to face interview in this study. This might have also created a response bias, as some patients may not want to be seen by health care providers as being unwilling to accept a proposed treatment method. These factors might have overestimated the surgery acceptance rate in this study.

However, we believe that this high response signifies a positive attitude towards surgery acceptance in this group of patients. The possible advantages of this include an increase in the glaucoma surgical output, improved skill and techniques in glaucoma surgeries as a result of performing more surgeries, increased opportunities for trainee ophthalmologists to learn, and ultimately better outcomes for glaucoma patients. There is also the potential for well designed and executed research methods into the different surgical techniques for glaucoma surgery in this environment, something which is quite rare.

Fear of surgery itself was the most common (47.7% patients) reason for refusal of surgery. This was followed by fear of going blind (29.2% patients), the high cost of surgery (12.3% patients), lack of visual improvement post operatively (9.2% patients), and religious beliefs (1.5% patients). This is in contrast to barriers to the uptake of cataract surgical services, where cost is the number one factor.[@ref17]

Univariate analysis indicated factors that were significantly associated with acceptance of surgery were; marital status, history of use of traditional medications, perception of glaucoma causing blindness, type of institution, and visual acuity in the better eye (*p* \< 0.05, all cases). Age, gender, level of education, prior awareness of the diagnosis of glaucoma, and family history of glaucoma were not significantly associated (*p* \> 0.05).

Unmarried patients were found to be twice as likely to refuse surgery (OR 2.0; 95% CI: 1.02--3.94) compared to married patients. The increased probability of married patients toward surgery acceptance may be related to availability of greater support structure for the married patients, especially the perception of a need for adequate postoperative care, which a spouse will readily provide.

Traditional eye medications/remedies (TEM) are the various herbal and non-herbal concoctions and practices, prescribed by traditional and lay people[@ref18][@ref19] -- for example friends and relatives -- for the prevention and management of ocular diseases.[@ref20] Thirty-one (14.9%) patients admitted to using some form of TEM on account of their ocular symptom(s) Various types of TEM used included; local herbs, coconut water, urine, holy water, and even couching. Evaluation TEM use, Eze *et al*.[@ref18] found a prevalence of 5.9% in South-Western Nigeria, while Mutombo found a prevalence of 17.9% in Democratic Republic of Congo,[@ref19] among all newly presenting patients to ophthalmic outpatient centres. Apart from direct physical effects when instilled in the eye, harmful TEMs have the potential of causing delays in seeking appropriate eye care when patients develop ocular symptoms. In this study, users of TEM were found to be more than twice as likely to refuse surgery (2.4; 95% CI, 1.1--5.2), compared with non users, and this association remained significant (though borderline) even after adjusting for other variables such as age, gender, level of education and visual acuity in the better eye \[[Table 3](#T3){ref-type="table"}\]. This may be related to the trust that these patients have in TEM, and its potential capability to alleviate their symptoms, thereby, causing delay in accepting appropriate therapy. Possible clinical application of this result is that patients with a history of use of TEM may be targeted for intensive counselling towards surgery acceptance.

The patient\'s understanding of any disease in terms of causes, treatment modalities, complications, and prognosis have great implications for the successful management of the disease. Adequate patient understanding has been shown to affect compliance with medical treatment of glaucoma.[@ref21] In this study, patients with the perception that "glaucoma is incapable of causing visual loss," were almost four times more likely to refuse surgery (OR 3.7; 95% CI: 1.3--10.5), and this was the only factor that remained significant after adjusting for other variables. Practically, in the clinic setting, patients may be questioned about this to identify those likely to refuse surgery. Patients visiting a government institution were also found to be more likely to refuse surgery (OR 5.7; 95% CI, 1.3--25.1) compared with private hospital patients. This may be due to the less personalised care and perhaps less time to conduct effective counselling in the government setting.

Visual acuity in the better eye was found to be significantly associated with refusal of surgery in this study. We found that those with normal vision were more likely to refuse surgery (OR 2.3; 95% CI, 1.1--4.9), compared with those who had visual impairment. This is similar to findings by Quigley *et al*.,[@ref9] in their study among glaucoma patients detected during a population based survey in rural Tanzania, where those who agreed to surgery had slightly worse acuity in the better eye, though this was not statistically significant. This may not be surprising as those with relatively normal vision might fear visual loss from surgery, while those with poor vision might think they have more to gain from surgery. This might be an encouraging factor for surgeons who are somewhat reluctant to operate on patients with advanced glaucoma with poor vision.

In terms of other variables such as age, gender, level of education, family history of glaucoma, and prior awareness of the diagnosis of glaucoma, those who accepted surgery and those who refused were not significantly different from each other. This is similar to findings by Quigley *et al*.,[@ref9] who found that age and gender profiles did not significantly differ between the two groups.

These are some limitations of this study. The inability to include all the private eye care facilities in the state due to logistic constraints of the study might indicate a less generalizable result. However, government institutions were chosen as the primary sites because they are the largest provider of health care, including eye care, in this community,[@ref22] and the study sites were fairly evenly distributed within the state. Also, the lack of uniform criteria for diagnosis for the newly recruited patients who were interviewed is another limitation. In this study, in the criteria for inclusion in the study was a diagnosis of glaucoma by the attending consultant ophthalmologist or senior registrar. This might have resulted in some selection bias. However, this criteria was used make allow the easier enrolment and conduct of the study, as well as capture the perceived burden of glaucoma at each study centre. Additionally, all the ophthalmologists were trained in Nigeria, therefore, the criteria for the diagnosis of glaucoma is likely to be similar. Despite these limitations, we believe this study presents important contributions into the understanding of glaucoma surgery acceptance in Lagos, Nigeria.

In conclusion, a significant proportion of newly diagnosed glaucoma patients in Lagos state were willing to accept surgery as a treatment modality, and factors associated with refusal of surgery were; marital status, history of TEM use, perception of glaucoma causing blindness, type of institution, and visual acuity in the better eye. Perception of glaucoma causing blindness was found to be the strongest predictor of refusal of surgery. These factors might help in the clinical setting in identifying appropriate individuals for targeted counselling, as well as the need for increased public awareness of glaucoma, especially the progressive and irreversible nature of glaucoma related blindness.
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